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Chuong 1: Gi6i thiéu

Céc tmg dung Web duoc phat trién mot cach manh m& nhung hau nhu khong dép tng duoc
cac nhu ciu cia khach hang. Lam thé nao dé dam bao duoc chét luong cua cac img dung Web 1a van
d& quan trong trong phat trién phan mém. Kiém thir gin nhu 1a phuong phap duy nhét dé dam bao chit
lugng cho céc san phém phﬁn mém. Kiém thur vién phai thyc hién mot cach l1ap di l1dp lai mot bo cac ca
kiém thir dé nhdm xem xét phan mém c6 xay ra 16i hay khong mic du doi phat trién chi thuc hién stra
mot phan nhé trong hé thdng. Cac k¥ thuét hay phuong phéap kiém thir tr dong duoc biét dén nhu 1a
cac giai phap tiém ning dé giai quyét cac vin dé néu trén. Nhimg k¥ thuat nay c6 thé phat hién ra tt
ca cac 16i ¢6 thé ung dung béng cach tao ra va thuc hién mot cach tu dong cac ca kiém thtr. Diéu nay
khién chiing ta c6 thé cat giam di rat nhiéu thoi gian va chi phi khong can thiét.

Luan van nay nghién ciru phuong phap kiém thir ty dong twong tac ngudi ding cua ing dung
Web. Phuong phap nay 1a mot trong nhiing phuong phéap kiém thir dang dwoc ap dung va su dung
ngiy cang rong rai trong viéc kiém thir cac san pham phan mém noi chung ciing nhu cic tmg dung
Web noi riéng. Trong trudng hop, ching ta ¢6 mot kich ban cia mot tmg dung Web, lam thé nao dé
kiém tra tinh dung d4n cua viéc cai dat co dung theo nhu thiét ké ban dau hay khong? Viéc kiém tra
nay kho dé thyc hién mot cach tu dong. Phuong phép kiém thir tr dong twong tac giao dién nguoi
ding co ba cach chinh: kiém thir thii cong, kiém thir bang cach chup va phat lai (capture and replay),
kiém thtr dua trén mo hinh. Trong pham vi nghién ctru nay, t6i tip trung nghién ctru kiém thir twong
tac giao dién nguoi dung dya trén mo hinh nham dam bao hé théng duoc cai dit dung theo thiét ké. Tur
mo hinh dac ta hanh vi cia ung dung Web - m6 hinh 6-t6-mat hiru han trang thai tir 46 xay dung mot
dd thi c6 huéng dé bicu dién cac truong hop kiém thir. Cac ca kiém thir chinh 1 cc nhanh trong d6
thi. Luan van tap trung ap dung va phat trién cac cong cu hd tro cho giai doan sinh bo dau vao cho
cong cu sinh bo kiém thir. Tir bd dau vao, cong cu sinh cac ca kiém thir s& kiém tra tit ca cac nhanh
ctiia mo hinh 6-t6-mat hiru han trang thai va kiém thtr hé théng mot cach ty dong.

Nbi dung cta luan van duge trinh bay trong nim chuong va phan két luan. Chuong 1 gidi
thiéu vé dé tai, chuong nay trinh bay cac ngit canh, nhiing 1y do chon dé tai, muc tiéu cua dé tai va ciu
tric ctia luén van. Chuong 2 trinh bay vé kiém thtr tu dong, so sanh gilra kiém thtr tu dong va kiém
thir tha cong, cac kiéu kiém thtr ty dong, néu Iy thuyét cua kiém thtr tw dong dwa trén moé hinh.
Chuong 3 moé ta phuong phap dac ta twong tac giao dién cho cac ung dung web, trong chuong nay
nguoi viét c6 néu cach dic ta, xdy dung mo hinh dac ta, va cach biéu dién md hinh dic ta nhu thé nao.
Chuong 4 mo ta vé viée sinh va thuc thi cac ca kiém thu tu dong va vi du ap dung. Chuong 5 gidi
thiéu cong cu va trinh bay két qua thuc nghiép vao mot tng dung Web ciia FPT. Cudi cung 13 phan két
luan, dinh huéng mo rong va tai liéu tham khao.



Chuwong 2: Kiém thir phan mém tu dong

2.1 Kiém thir phan mém thii cong va Kiém thir phan mém tu dong

Phén biét Kiém thir ty dong va kiém thir thu cong. Mdi mot loai kiém thir déu co tinh wu va
nhuoc diém khéc nhau. Dya vao céc yéu t6 nay dé néu bat loi ich cua kiém thir tu dong

2.2 Cac ki¢u kiém thir tw déng va kiém thir giao dién nguwdi ding

2.2.1 Cac kiéu kiém thir tw dong
Theo tai lidu [4], dwa trén mo hinh vira néu chiing ta c6 thé chia kiém thir tr dong thanh ba kiéu:

- Kiém thtr mac don vi (Unit test)
- Kiém thir tich hop (c6 thé 1a tich hop cac mé dun hoic tich hgp hé thong)
- Kiém thir giao dién nguoi ding
C6 rat nhiéu cong cu kiém thir tw dong co thé ap dung cho timg mirc kiém thir. Trong nghién
ctru cia ludn van nay, nguoi viét mudn dé cap dén kiéu kiém thir giao dién ngudi dung. Pay 1a kiéu
kiém thir dugc ap dung phd bién nhat trong viéc tuong tac voi hé thong.

2.2.2  Kiém thir twong tic giao dién nguoi ding

Mot giao dién nguoi ding 1a mot phan quan trong ciia tuong tac hé thong. Nguoi ding co thé
dua trén cac giao dién dé co thé hiéu hé thong nhur thé nao va quyét dinh sir dung hay khong str dung.
Noi vé tuong tac giao dién nguoi dung ching ta c6 ba cach chinh: kiém thir thii cong, kiém thir bang
cach chup va phat lai (capture and replay), kiém thir dya trén mé hinh. Trong pham vi nghién ctru nay,
nguoi viét tap trung nghién ctru kiém thir twong téc giao dién nguoi dung dya trén moé hinh - mot trong
nhimg phuong phap dang phat trién hién nay.

2.3 Kiém thir tw dong dua trén mo hinh

Noi dung muc nay dua ra cac khai ni€ém vé kiém thir dua trén mo hinh. Céc quy trinh vé thuc
hién kiém thir dua trén mé hinh bat dau tir giai doan dic ta.

C6 nhiéu khai niém khac nhau vé kiém thir dya trén mé hinh. Tyu trung lai, chiing ta c6 thé hiéu
kiém thir dya trén mo hinh 1a mot phuong phap kiém thir noi ma céc ca kiém thir dugc sinh ra tir mo
hinh ddc ta hanh vi cia hé théng dang dugc kiém thir. Mo hinh nay duoc biéu dién bang may hiru han
trang thai, 6tomat, dac ta dai $6, biéu dd trang thai bf?mg UML, v.v.[1]



Chuwong 3: Phuwong phap dac ta twong tac giao di€én cho cac
ung dung Web

Nhu chuong 2 d3 dé cap, phuong phap kiém thir tw dong twong tac giao dién cho cac img dung
Web 1a phuong phap kiém tht duoc st dung rong rai va phé bién. Dé c6 thé kiém thtr tu dong duogc
mot tng dung Web bang phuong phap nay, trudc hét chiing ta cAn phai xiy dung hoidc dic ta twong
tac giao dién. Viéc dac ta can ap dung kiém tha dya trén mé hinh. Ly thuyét vé kiém tht dua trén mo
hinh ciing di dugc chung t6i dé cap trong chwong 2.

3.1 Pac ta twong tac giao di€n cua tirng trang Web bang 0-to-mat
hiru han trang thai
Phuong phap déc ta tuong tac giao di€én ung dung Web dugc chung t6i st dung cho luan van
nay 1a phuong phap dic ta tuong tac giao dién bang 6-t6-mét hitu han trang thai.
Dua trén cac yéu cau va chirc nang cua hé thong, co thé 1a cac tai liéu thiét ké, kiém thir vién
dua ra dugc mo6 hinh dya vao 6-t6-méat hitu han trang thai. V6i muc dich chinh cua ludn vin mong
mudn, kiém tra tinh dung din cua thiét ké so v6i chuong trinh.

Pinh nghia 3.1: Hanh vi tuong tac giao dién cia mot trang Web duoc dic ta bang 6-t6-mat trang thai
(Finite State Automaton - FSA) M =<S, s, Y, d, F>
Cha y 3.1: Dang <[diéu kién]sw kién> c6 nghia la <sw kién> chi xay ra khi <diéu kién> dwoc théa
man. O-t6-mat hitu han trang thai rong, ky hiéu la M = ] la 6-t6-mat hitu han trang thdi V& cé tdp
cac trang thai S = 7[3].

Sau day 1a mot s6 khai niém can ban gitip chung ta dic ta mot trang Web nhu 1a mot 6-to-mat
hitu han trang thai Phan tir Web (Web Element), Trang thai trang Web, Su kién.
Trang Web mbc. Mot trang Web M; = < S;, soi Y, i, Fi > duoc goi 1a trang Web mdc, néu trang
Web dugc dung lam mdc dé cac trang Web khac ghép ndi vao, hay né 1a trang Web khai dau cua tmg
dung Web. M =<3, s, ¥, , F> la trang Web sau khi ghép ndi, véi so= Soi.
Mb hinh cua toan bd tng dung Web duoc xay dung bang cach ghép ndi md hinh cua tit ca cac trang
Web lai v&i nhau bang phép toan ghép ndi dugc dinh nghia [3] nhu sau:
Pinh nghia 3.2:

Chuy 3.2: M =[] la ky hiéu 6-t6-mat hiru han trang thai rdng, tiic nd co tap cac trang thai la rong.

3.2 Vi du minh hga cho dic ta trang Web

Déu vao cua viée dic ta trong tac giao dién cho Gmg dung Web 14 tai lidu thiét ké nhu hinh 3.1.
Dura trén tai lidu thiét ké, ta co cai nhin tdng quan vé ing dung Web, tir d6 xay dung dic ta cho ting
trang Web. Theo nhur mé ta tai hinh 3.1 tmg dung Web bao gdm cac trang:
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Hinh3.1. Tai liéu thiét k& man hinh cua dy 4n
Hinh3.2. Menu chinh sau khi dang nhip vio hé thong
Hinh 3.3. Trang thai bat dau ciia Danh sach T6 Chirc (Organisation List)
Hinh 3.4. Trang thai Chi tiét vé T6 Chtrc (Organisation Details)
3.3.1 XAy dung 6-t6-mat hiru han trang thai M1

Pé xay dung duoc mo hinh cho trang Web nay, ching ta can xac dinh chinh x4c céc trang thai
va su kién ciia n6. Cac trang thai cta trang Danh Sach T Chirc (Organisation List) (Bang 3.1.) duoc
xac dinh duya trén cac trang thai cia cac phan tir Web sau: tiéu dé trang Web (Lable), link cua td chirc
(linkText)

Hinh 3.5. Cac trang thai Web ctia trang Danh sach T6 Chtre

(Organisation List)

Stt Tén trang thai Y nghia
1 MenulList Trang thai ban dau trudc khi chon Organisation List
5 OrgList Khi nguoi dung chon mét té chiic trong danh sach t6 chirc dé hién thi
thdng tin
OrgDetails Trang thai trang Web khi tra vé thong tin chi tiét cia mot to chire, va

cling 1a trang thai két thuc




Céc sy kién ngudi dung tuong tac 1én trang Web Danh sach T6 Chirc bang 3.2

Hinh 3.6. Céc su kién ctia trang Danh sach Té Chirc

Stt | Tén sw kién Y nghia

1 select_MenuOrg Nguoi dung chon menu Organisation dé€ hién thi
Nguoi dung lya chon 1 trong nhitng Organisation trong danh
sach dé hién thj chi tiét

2 click_Orgs

Trang Danh sach Té chirc (Organisation List) dwoc dic ta bang 6-t6-mat hiru han trang thai M, = <
S1, So1, X1, 01, F1 > (Hinh 3.5), dya trén tap trang thai va tap su kién da dugc néu trén.

Hinh3.7.  O-t6-mat hitu han trang thai M1

Sau khi nguoi dung chon mét t6 chirc dé hién thi, giao dién cua trang Web Danh sach T chirc
(Organisation List) s& chuyén sang trang thai thong tin chi tiét cta t6 chuc (OrgDetails).

3.3.2  Ghép ndi 6-to-mat hiru han trang thai M1 va M2

Trong muc nay, ta s& thuc hién ghép ndi 6 to mat hitu han trang thai M1 va M2 dua vao Website
FPT Service.

Hinh 3.8. Thong tin Chirc Nang Stra Organisation - Tab Information
Hinh 3.9. O-t6-mat hitu han trang M2

Dé minh hoa cu thé cho phép toan ghép ndi, ching ta tién hanh ghép ndi hai 6-t6-mét hitu han trang
thai ciia trang tim kiém can bo (search) va trang cap nhat thong tin can bo (update), nhu ¢ vi du 2.2 lai
thanh 6-t6-mat hiru han trang thai M= My | M, = <S, 50, 3, J, F >, trong d6:
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Hinh 3.10. M0 hinh M sau khi thyc hién thuét toan ghép ndi gitta M1 va M2

Nhén xét: Phép ghép ndi nhu dinh nghia trén c6 tinh két hop nhung khéng c6 tinh giao hoan [3].

3.3 Bi¢u dién mo hinh dic ta dwéi dang cac tép tin MS Excel

Cong cu d¢é thyc hién sinh ca kiém thir ty dong can phai c6 dau vao 1a mo hinh, nhung cong cu
khong thé (hodc chua thé) doc duoc truc tiép tr m6 hinh 6-t6-mat httu han. Do do, trong dé tai luan
vin nay, ngudi viét da chuyén d6i mé hinh 6-t6-mat dudi dang cac tép tin Excel. Pinh dang cua tép tin
Excel dugc chia thanh 4 bang: Element_html, State, Event, Transition.

Tén bang Mo ta

Element_html Mb ta cac phan tir Web cua trang Web

State Mo ta cac trang thai

Event Mo ta cac su kién

Transition Mb ta cac ham chuyén trang thai giita cic trang thai trong bang State.
S6 phan tir Trén mdi bang déu c6 mot 6 dau tién sb cac phan tir ciia bang

Sau day, chung toi s& mo ta chi tiét timg bang trong tép tin Excel ciia trang cip nhat to chiic
Organisation Details

Bing Element_html (bang cic phan tir Web): Bang nay duoc thiét ké dé dic ta cac phan tir Web
ctia trang Web can kiém thir.

Hinh 3.11. Bang céc phin tir Web ciia trang Organisation Details, tab Information




Bang 3.11 la bang mo ta cac phan tir Web cua trang Organisation Details - tab Information. Céu trac
ctia bang nay gdm c6 4 cdt chinh: cot id, html, type va value. Mdi cot ciia bang mang y nghia sau:

Tén bang Mo ta

id Pinh danh

html Luu cac thudce tinh cia phan tir Web

type Cot luu kiéu cua phﬁn tor Web, cong cu co thé tién hanh kiém thtr thanh cong
voi da sb cac kiéu phan tir Web

value Cot luu ndi dung dau ra mong mudn ciia phan tir Web

S6 phan tir

Trén moi bang déu co6 mot 6 dau tién so cac phan tir cua bang

Bang State (bang trang thai): la bang mo ta cac trang thai cia trang Web

Hinh 3.12. Bang céc trang thai ctia trang Organisation Details - tab Information

Bing Event (Sw kién): Bang liét ké tit ca cac su kién din ra trén trang Web. Mdi sy kién 1a mot

twong tac ngudi ding 1én mot phan tr Web.

Hinh 3.13. Bang cac su kién cua trang Organisation Details - tab Information

Tén bang M0 ta

name Tén su kién/hanh vi tic dong 1én phén tir Web

html Luu céc thude tinh cia phan tir Web cin tuong tac. (cach thuc dic ta gidng
nhu c¢ft html cua bang Element_html)

action Hanh vi cta su kién, bao gom: click (nhan), edittext(xéa chuoi ki tw cii va

chen ki tw méi), addtext (thém mot chudi ky tu), deltext (x6a mot chudi ky
tu), select (chon).

Bing Transition (Sw chuyén trang thai): Bang nay chira toan bd céc transition cia trang Web.

Hinh 3.14. Bang cac transition cta trang Organisation Details - Tab Information

Méi lién két giira cac bang: Tép tin Excel dic ta trang Web tim kiém can b gdm 4 bang trén, 4 bang
nay duogc ndi lai nhu bang 3.15.

Hinh 3.15. Tép tin Excel dac ta trang Web Organisation Details - Tab Information

Mbét tién ich hd trg da dugc gidi thidu tai [3]. Ngoai ra con mot s6 yéu cau vé thiét ké trang Web nham

phuc vu cho viéc dic ta ing dung Web bang phuong phap da néu trén nhu sau.
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Chuwong 4: Sinh va thue thi cac ca kiém thir tw dong

Chuong 3 da trinh bay phuong phap dac ta hinh thic tuong tac giao dién tng dung Web nhu la
mot 6-t6-mat hitu han trang thai va dugc biéu dién dudi dang cac tép tin Excel. Chuong nay, chung toi
s& trinh bay hai thuat toan sinh tw dong cac ca kiém thir tir phwong phép dic ta mé hinh trén.

4.1 Sinh céc ca kiém thir tir mé hinh dic ta hinh thirc

411 PDudng din kiém thir

Trong nghién ctru nay, cac dudng dan kiém thir duge sinh ra tir thudt toan c6 ciu tric nhu sau:
<trang thdi bat dau> * <si kiéni> = <trang thdiz> * ... = <trang thdi két thiic> [3]. Puong dan bét
dau tur trang thai bat dau cua hé théng, néu su kién <su kién> xay ra thi hé théng s€ chuyén sang trang
thai tiép theo <trang thai;>. Tiép tuc cho dén hét, trang thai cudi cung ciia duong din chinh 14 trang
thai két thac cta hé thong.

4.1.2 Thuét toan sinh tw dong ciac dwong din kiém thir

Khi chung ta da xdy dung dugc méd hinh dic ta chinh xac hanh vi ciia hé thong, mot trong
nhiig cong viéc kho khin con lai 1a 1am thé nao dé sinh dugc cac ca kiém thir tir mé hinh nay [1]. Dé
lam viéc nay, véi mdi mé hinh duoc dic ta biang FSA, chiing ta c6 thé coi né nhu 1a mot dd thi chuyén
trang thai va ap dung mot trong cc phuong phéap: duyét ngau nhién, duyét theo chiéu sau hodc duyét
theo chiéu rong trén do thi d6, théng qua cac trang thai va cac chuyén trang thdi giita chiing. Mot
duong di tlr trang thai khoi tao dén mot trang thai két thuc twong tmg véi mot ca kiém thir ching ta
mubn taora [1].

Thuét toan duyét theo chiéu sau

Algorithm 1 Depth _First _Search: int i, path PATH

: /{ PATH 1a bién luu cac test path
: f/ arr Itu test path tam thoi

: Bool backTrack = true;

. for tit cd cie canh do

if canh chita dude duyét then
fi: backTrack = false;

= R I e

T: Thing bao canh da duyét gua;

8 Thém dinh o are;

HE Depth _First _Search: j, PATH;
10 Bo dinh khoi arr

11:  end if

12: end for

13: if backTrack = true then
14: Thém arr vio PATH
15 end if

Hinh 4.1. Thuat toan duyét d thi theo chiéu sau.

Thuat toan add thém Path dé bo sung trang thai cudi cho dudong dan kiém thir.
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Algorithm 2 ADD _ Path: path PATH

1: loop

2:  for duyét cic test path cia PATH do

3 if trang thai cudi cing cia test path i khong la trang thai két thic then
4 while trang thai cudi ciing ciia test path ¢ khong la trang thai két thic do
5 for duyét tat cd cac canh cia do thi do

i: if canh db thi ¢6 dinh bat diu 13 dinh cudi cia PATH then

T: Thém dinh cudi ciia canh vao test path

B: end if

%k end for
10 end while
11: end if

12:  end for
13: end loop
Hinh 4.2. Thém cac duong canh vao duong dan kiém thur.

Ap dung hai thuat toan trén chdng ta co thé sinh ra tit ca cac dudng dan kiém thtr tir mo hinh
twong tac clia ngudi ding trén giao dién Web. Chat lugng cila cac dudng dan kiém thir nay phu thudc
vao mod hinh duoc dac ta trude do.

4.1.3 Vidu ap dung thuit toan

Ap dung thuat toan 1 va thuét toan 2 da néu ¢ phan trudc cho 6-to-mét hitu han trang thai cia
trang Organisation Details - tab Information Hinh 4.1.

Bang4.1. Cac transition cta trang Organisation Details - tab Information

Bang 4.2. Céc testpath dugc sinh ra tir m6 hinh trang Organisation Details - tab Information

Két qua sau khi duyét dd thi da théa mén céc diéu kién sau:

- Pam béo tat ca cac canh déu di duoc duyét qua

- Moi test path déu bit dau bang trang thai khoi dau cua dd thi.

- Trang thai cudi cung cia mdi test path 1 trang thai ndm trong tap trang thai két thuc cua do
thi.

Nhu vay, chung ta di sinh ra tit ca cac duong dan kiém thir tir mé hinh 6-t6-mét hitu han trang

thai ctia trang tim kiém théng tin can bg.

4.2 Thuec hién cac ca kiém thir

Chung ta sé€ thyc thi cac ca kiém thtr duge sinh ra tir thuét toan trén nham phat hién cac 15i 1ap
trinh so v6i ddc ta (md hinh hé thong).

- Budc 1: Tach dudng dan kiém thir thanh cac duong dan kiém thirnho (transition).

- Budc 2: Thyc hién timg duong dan nhé. Phuong phap sé xac dinh trang thdi; cia trang Web.
Néu xac dinh trang thai thanh cong, tiép tuc dung hai cong cu bo tro trén dé xac dinh vi tri phan tir
Web va thuce hién sy kién. Cudi cung, xac dinh trang thai cua trang Web sau khi da thyc hién su kién,

bang cach lay cac gia tri ciia cic phan tir Web tuong ng véi trang thai nay (trang thai Web thyc té),



12

so sanh vé6i gia tri trang thai ciia trang Web trong ban dic ta (trang thai Web mong mudn) va chuyén
sang budc 3. Nguoc lai thi dung thyc hién va chuyén sang budc 4.

- Budc 3: Néu két qua so sanh trén tring nhau thi tiép tuc lap lai hai budc trén cho dudng dan
con tiép theo. Nguoc lai, thi két thtic viée thuc hién duong dan 16n va chuyén sang budc 4.

- Budc 4: Két luan vé két qua thyc hién dudng dan kiém thir.

4.3 Panh gia phwong phap

Viée xdy dyng mot mé hinh biang 6-t6-mat hitu han trang thai ciing v6 cung phirc tap. S6 luong
cac trang thai cho cac img dung nay c6 thé 1én dén hang nghin hodc nhiéu hon nira, khé khin khi biéu
din 6-t6-mat hiru han trang thai bang dd thi chuyén trang thai.

Ngoai ra, viéc dic ta tmg dung Web bang 6-t6-mét hiru han trang thai vin con ton tai mot s6
van dé nhu: trang thai c6 cac hanh vi kho xac dinh, thiéu trang thai, thira trang thai. Kho khan 16n nhat
dé c6 thé ap dung phuong phap mot cach hidu qua 1a phai co6 mot chuyén gia dic ta hinh thirc ¢6 kha
nang phén tich, thiét ké hé thong va phai hiéu hé thong that chi tiét.

D6i voi phuong phap sinh cac duong dan kiém thir bang cach duyét do thi thi day 1a mot
phuong phap c6 kha ning bao phu tét cac truong hop can kiém thir va trong ddi dé dang cai dit.
Nhung c6 mot van dé trong viéc tim kiém céac ca kiém thir & phuong phap nay. D6 13, s6 lugng cac
duong dan kiém thir duge sinh ra 1a rat 16n, trong khi d6 chi thuc sy can nhitng dudng dan kiém thir co
thé tim duoc 15i cua tmg dung Web.

Nhu vay, dé van dung va thyc hién mot cach hi€u qua phuong phap kiém thur dua trén mo hinh
nay thi chiing ta can phai khac phuc mot s6 kho khan trén.
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Chuong 5: Cong cu va thuc nghi€ém

Chuong 3, chuong 4 d3 trinh bay phuong phap dic ta hinh thirc giao dién tng dung Web bing
6-td-mat hiru han trang thai, phuong phap sinh tuy déng cac ca kiém thir bang cach duyét do thi trang
thai. Noi dung caa chuong 4 sé& trinh bay vé cong cu kiém thir tw dong tuong tac giao dién cac tmg
dung Web duogc xay dung tir cac phuong phap trong chuong 2, 3 va trinh bay két qua thuc nghiém.

5.1 Gi6i thiéu cic cong cu bo tro

5.1.1. Giéi thiéu Selenium va mét s6 API WebDriver duoc sir dung

Selenium duoc chia 1am bdn phan:

- Selenium IDE

- Selenium RC (Selenium 1 — Selenium Remote Control)
- Selenium Gird

- Selenium WebDriver (Selenium 2)

Hinh 5.1. Céu triic cta Selenium *
Hién nay, Selenium dugc st dung kha nhiéu trong viéc kiém thir ty dong cac tmg dung
Web.Theo tai liéu [7] Selenium duoc gisi thidu voi cac dic tinh ndi tréi va linh hoat nhu bén dudi:

1) Ma ngudn mé.

2) Cong donghd tro.

3) Selenium hd trg nhidu ngon ngit lap trinh.

4) Selenium hd trg chay trén nhiéu OS khac nhau véi mirc d¢ chinh sira script hau nhu 1a khong
6. Thuc sy thi diéu nay phu thudc phén l6n vao kha nang viét script ciia chung ta.

5) Chay test case & backround.

6) Khong hd trg Win app.

Dinh nghia vé timg phan cta Selenium nhu hinh 5.1 : Selenium IDE, Selenium RC, Selenium
Grid, Selenium Webdriver (Selenium2)

Mat sé Selenium-WebDriver API duoc st dung dé két ndi véi tmg dung Web va thyc hién cac
ca kiém thtr ciia img dung Web d6, bao gém:

API két ndi dén mét trinh duyét Web: API Selenium nay gitip két ndi dén mot ddi tuong trinh duyét
Web. Céu lénh két ndi dén mot trinh duyét Web FireFox.

WebDriver firefoxDriver = new FirefoxDriver();
firefoxDriver.get ("http://www.google.com") ;
firefoxDriver.navigate.to(“http://www.gooogle.com”) ;

Driver.close(), Driver.quit()

API xac dinh vi tri cac phan tir Web: Theo [9,10] Selenium hd trg cac kiéu bo dinh vi sau: id, name,
xpath, dom, identifier, link, css

C6 nhiéu cac phuong thirc khac nhau dé xac dinh vi tri phan tir Web. Nguoi dung c6 thé lya chon mot
trong cac phuong thirc bén dudi phit hop véi timg diéu kién va ing dung.


http://vntesters.com/kiem-thu-tu-dong-selenium-grid/
http://vntesters.com/gioi-thieu-selenium-webdriver/
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Xac dinh vi trf tra vé mot gid tri Xac dinh vi trf tra vé mot danh sach

(1) find_element_by id (1) find_elements_by name

(2) find_element_by name (2) find_elements_by xpath

(3) find_element_by_xpath (3) find_elements_by_link_text

(4) find_element_by_link_text (4) find_elements_by_partial_link_text
(5) find_element_by partial_link_text (5) find_elements_by tag_name

(6) find_element_by tag_name (6) find_elements_by_class_name

(7) find_element_by_class_name (7) find_elements_by css_selector

(8) find_element by css selector

Thao tac voi cac phﬁn tr Web: Sau khi Selenium xac dinh duoc vi tri cac phén tr Web. Chung ta s€
thuc hién cac thao tac Ién phén tr Web do6 thong qua mot s6 ham duoc Selenium-WebDriver cung cép
nham thyc hién cic thao tac chudt va ban phim dbi voi phan tir Web. Theo [11] ¢6 tong hop tat ca cac
thao tac dugc stir dung trong Selenium Webdriver nhu Bang 5.1.

Béng 5.1. Céc thao tac 1én phan tir Web

5.1.2. Cong cu JFLAP

Cong cu JFLAP dugc st dung nhu mot tién ich mo rdng phuc vu cho cong viéc dac ta cac hanh
vi ctia hé thong dya trén mo hinh. JFLAP 1a mt phan mém ma nguén mo, trong d6 nguoi dung c6 thé
biéu dién cic 6-t6-mat hodc cic may hiru han trang thai. Trong phan nay, ching t6i s& mo ta vé loi ich
khi sir dung cong cu JFLAP va biéu dién cach st dung cong cu.[8]

5.1.2.1. Man hinh biéu dién

Cong cu JFLAP thi hd tro rat nhidu cic chic ning. Tuy nhién, nghién ctru chi sir dung chirc
nang Finite Automaton dé thuc hién.

(£ JFLAP 7.0 [ = | éj

File Help Batch Preferences

Finite Automaton

Mealy Machine

Moore Machine

Pushdown Automaton

Turing Machine

Multi-Tape Turing Machine

Grammar

L-System

Regular Expression

Reqular Pumping Lemma

Context-Free Pumping Lemma




15

Sau khi chon chiic ning Finite Automata, man hinh chinh xuét hién voi cac thanh cong cy hod
tro thiét ké mo hinh.

Béang 5.2. Céc cong cu trén JFLAP
5.1.2.2. Tao cic trang thdi va tao cdc dwong chuyén trang thdi

a. Tao cac trang thai (State)

Pua cac hinh v& dé mo ta cac thao tac thuc hién dé tao mot trang thai, va cach thay ddi trang
thai ciia cac State. Xac dinh state 1a diém dau hay diém két thuc.

i
[ Final

[2 Initial
Change Label

b. Tao cac dwong chuyén trang thai (Transition)

Dua ra cac hinh anh va huéng dan vé cach tao céc transition trong cong cu.

5.2 Gicdi thiéu cong cu kieém thir twr dong twong tac giao di€n cho cac
urng dung Web
Chi tiét vé kién trac cia cong cuy, dau vao, va dau ra cua cong cy s€ dugc mo ta rd trong cac muc
bén dudi.
5.2.1 Kién tric ciia cong cu

Kién trac cia cong cu kiém thir tu dong twong tac giao dién cac tmg dung Web (Auto Testing
Web Application) dugc mé ta nhu trong hinh 5.2.
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| inputFieof ATWA [ O )

JFLAP Tool ——
J Auto Testing Web Application Tool |'\ O :l
% ATWA Tool

Excel Input Folder

The design of Web A pplication
(Finie State Automaton)

URL of Web Applications

Hinh 5.2. Kién trac ciia cong cu Auto Testing Web Application

Cong cu dugce chia 14 hai phan chinh, phéan thir nhit 1a ddu vao Input File of ATWA va phan xu
1y ctia cong cu Auto Testing Web Application Tool. Cong cu sir dung Selenium framework dugc tinh
hop trong ATWA

5.2.2 Pauvao ciia cong cu
5.2.2.1 Dwng md hinh va xudt tép tin Excel bang cong cu JFLAP

a. Dung mo hinh

Dbi v6i mdi mot trang Web déu ¢ nhimg diém dic biét khac nhau. Piém chung duy nhat can
dé dyng moé hinh 13 cn phai ndm rd ludng hoat dong cia cic trang Web, chiing ta c6 thé tham khao tai
liéu thiét ké cac man hinh va 1u6ng hoat ddng vi du nhu Hinh 5.3.

Hinh 5.3. Vi du v& ludng ciia cic man hinh trong trang Web

b. Xudt tép tin Excel

Theo nhu cong cu phat trién tai [3], c6ng cu JELAP da thyc hién phat trién thanh cong viéc xuét
tép tin excel dau vao cuia cong cu.
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o Quy tic dit tén cho trang thai va dwong chuyén trang thai

Cdch dinh nghia trang thai
Tén_trang_thdilelement html_id|kiéu phan tir

Vi du: UserNameltxt UserName|textbox

Bang 5.3. Bang Element_html

Bang 5.4. Bang Sate (bang trang thai)

Cach dinh nghia sw kién
Tén_su_kién|element_html_id|hanh_vi

Vidu: add UserName|txt_UserName|addtext

Béang 5.5. Bang Event (bang su kién)

o Xuit tép tin excel

Nguoi thiét ké sau khi da tao may trang théi thanh cong, sir dung cong cu JFLAP ta c6 thé
xuat ndi dung ra tép tin excel cho thiét ké dau vao ctia cong cu kiém thir tw dong Web. Chiing ta lay
mot vi du dé minh hoa cho viéc Xuét tép tin excel nhu Hinh 5.5

Hinh 5.4. Vi du vé mot FA véi cach dinh nghia nhu myc a.
Hinh 5.5. Xuét ra tép tin excel.
Sau khi thuc hién xuét ra tép tin excel tir m6 hinh Hinh 5.6., tép tin excel duogc hién thi nhu Hinh 5.7.
Hinh 5.6. Tép tin excel sau khi duoc Xuét tir cong cu JFLAP

Nhu vy, tép tin ddu vao ciia cong cu dd gan nhu hoan chinh chi cdn bd sung thém cac gia tri
can kiém thtr Hinh 5.8. (phan boi vang)
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4 3
Element_Hld html_id  |type value 1 value 2 value 3
0fid_g1 type_gl Fill Value1 here Fill Value2 here Fill Value3 here
1]id_g2 type g2 |Fill Value1 here
2[id_g3 type_g3  |Fill Value1 here
3lid_ g4 type g4 Fill Walue1 here Fill Walue1 here Fill Value1 here
5
State name 0 1 2 3
0 q0
5 q1 0
5 g2 0
% q3 0 0 0
" g4 0
5
Event name html id |action | |
1{q01 id_g01 action_g01
2|g02 id_g02 action_g02
3[q13 id_g13 action_g13
4|g23 id_g23 action_g23
5lg34 id_g34 action_g34
5
Transition [name q0 q1 q2 g3 g4
q0 q01 q02
q1 gi3
q2 g23
q3 g34
4

Hinh 5.7. Tép tin excel dAu vio sau khi dugc dién gia tri kiém thir

5.2.22  Cach dat tén va dung tép tin Excel

Vi du, Hinh 5.3, cach dit tén cua file excel duge dit theo sb thtr tu va dwa vao cac thu muc ma
can kiém thtr riéng 1é.

Hinh 5.8. Luu trir cac tép tin dau vao

5.2.2.3 Giao di¢n va cach si dung cong cu ATWA
Dura vao Hinh 5.9 va 5.10 dé huéng din vé cach st dung cong cu ATWA

Hinh 5.9. Giao dién nhap dir li¢u dau vao cia cong cy
Hinh 5.10. Chon bg kiém thir dé thyc hién

Cong cu sir dung Selenium Webdriver dé két ndi nén trong goc bén phai caa thanh cong cu s& hién thi
chit Webdriver.

Hinh 5.11.Selenium Webdriver thuc hién kiém thir tu dong trén Web
Va cudi cung, sau khi thuc hién xong, két qua dwoc hién thi nhu Hinh 5.11 va 5.12
Hinh 5.12.Két qua hién thi sau khi chay xong bo kiém thir

5.2.3 Daura cua cong cu

Sau khi thyc hién chon va kiém thir ty dong (nhu huéng dan tai 5.2.3) cong cu s& xuat mot tép
tin Excel c6 mo ta két qua kiém thir PASS hoic FAIL

Béng 5.6. Céc trudng hop that bai FAIL
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Vi du vé dudng dan kiém thir sau khi ghép néi ba 6-t6-mét hiru han trang thai.

Duwong din kiém thi:

S_index*add_UserName=UserName*add_Password=User+Pass*login=MenuList*click_Org
MenuList=OrgList*select_Org=0rgDetails*edit_OrgName=0OrgName*click_Save=SaveSuccess

Coéng cu thyc hién timg transition: S_index * add_Username = Username nhu Hinh 5.14. Vi du vé
hoat dong ciia cong cu ATWA dé xuat ra t&p tin bao céo.

Trang thai dautién cia
6- to—mat hifu han trang thai

1) Lay ar kién add_Userﬂame (2) Lay value [ o =
=TT 1) —
|dy htmi \& action trong Gng /| cfahtml_id tuong Gng E_;.::::
i T
3 ) -
— e

add_UserName

[ BEE

Awon add_text

Poctép tin Excel
{4) Sinh dubng dan kiém thir's
;

l == (+) ATWA & Selenium 1/ dus trén bang trans tion
(3) Lay phan tle html_id trén Web ‘ ) / ?
' 0

M‘chiéupkiévduchqi{

{add_text)

\ (5) So sinh cic trang thai
3

voi céc gié tri G8u vio tir
bang Element_htmi

Lap lai cho @én khi hét
duwdrng dan kiém thir

Ghi két qua Pass/F ail

Report File
Két qua traveé sau khi
kiém thir

Hinh 5.13.Vi du vé hoat dong cuia cong cu ATWA

Két qua nay s& duoc xuat ra tép tin Report File nhu Hinh 5.14
Hinh 5.14.Két qua kiém thir.
5.24 Thuc nghiém
5.2.4.1. Giao di¢n cia w#ng dung Web

Trong muc nay, toi s& gidi thiéu cach ap dung cong cu kiém thtr tr dong vao tng dung FPT-SD
Web. Pay 1a mot trang Web quan 1y cac to chic do FPT phat trién. FPT-SD viét tit caa tir FPT -
Services Directory - kho luu trit dich vu cta cong ty FPT. Trang Web co6 cac churc nang chinh:

Bang 5.7. Bang chitc nang chinh cta trang Web FPT Services
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Ung dung Web nay c6 ciu trac cac trang Web nhu Hinh 5.15:

Y Information

e Edit Crganistion Services
o Feature
/
,‘ 1 ‘ ORGANISATION :
// \ Y OrmList/SearchSortinactive | X o TN 7 ListProduct
/ M Y - ) e -
—_— _""-u..\ .""r Y A x
' i
t/ LOGIN \| N PremismsDetai

\ 7 | # - e — 5
A -~ \ i -
. | / d Lo—
S ! ! Y
| % A -

Create Organistion

b Materials

| T \ = Eu/Directorates

SERVICES

Y Phén thic hign

VN ‘ 3 ‘ PREMISES

A\ Phén thue hign =
\ { 4 ‘ PROGRAMEES /-"' g ey

I

GEOGRAFHY ,f

Phén thwe hién 8p dung sau

Hinh 5.15. Ung dung Web quan 1y thong tin can b.

Lu4n van chi xin dé cap dén ph::in s€ thuc hién nhu da néu trong hinh vé 5.15

Login (Pdng nhdp): Trang thuc hién viéc dang nhap vao img dung Web Hinh 5.16 .
Hinh 5.16. Giao dién trang dang nhap
Hinh 5.17.Danh séch cac chtc nang (Menu List)

Organisation (Quén Iy td chirc): Trang Web nay c6 chirc ning quan 1y cac t chirc ciia cong
ty, trong d6 co6 cac chuc nang chinh nhu Bang 5.9 mo6 ta

Bang 5.8. Churc nang chinh ctia Organisation
Hinh 5.18.Giao dién céac chirc nang ctia Organisation.
Hinh 5.19.Chirc nang tim kiém theo bang chir cai
Hinh 5.20. Chirc ning sip xép Organisation
Hinh 5.21.Giao dién cac chirc nang cua Organisation.
Hinh 5.22.Giao dién phan Service Features
Hinh 5.23.Giao dién phan List Product
Hinh 5.24.Giao dién phan Premise Detail
Hinh 5.25.Giao dién phin Materials

Hinh 5.26.Giao dién phin Bu Derectorate
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5.2.4.2. Dgc ta mo hinh O-t6-mat hizu hgn trgng thai

Tur giao dién dugc giao dién dugc mo ta tai muc 5.2.4.1 va mo hinh 6-t6-mat hitru han trang thai
duoc chia 1am ba mé hinh 1an lugt nhu cac hinh bén dudi.

Login
Hinh 5.27.M06 hinh 6-t6-mat hiru han trang thai trang Login
Organisation Deatails
Hinh 5.28. Md hinh 8-t0-mat hiru han trang thai chirc ning
Organisation Details

Edit Organisation
Hinh 5.29.M6 hinh 6-t6-mat hiru han trang thai chirc nang
Edit Organisation tai Tab Infomation

5.2.4.3. Tép tin dau vao

Hinh 5.30 1a thu muc chira cac ban déc ta tuong tac giao dién cua chirc nang Organisation. Thu
muc nay gom 3 tép tin Excel dic ta tuong tac giao dién ctia 6 trang Web tuong tmg nhu cac hinh 5.27,
5.28,5.29

(1) Trang dang nhap - trang Web dugc chon 1am mdc 0-login.xls
(2) Trang chi tiét to chtic Organisation Details 2-OrgDetails.xls

(3) Trang Stra Organisation v&i tab Information 3-Orglnform.xls
Hinh 5.30.Thu muyc céc tép tin dac ta chirc nang Organisation

5.2.4.4. Kétqud daura

Néu timg budc dé xuit ra tép tin excel diu ra.
Hinh 5.31.Giao dién cua cong cu
Hinh 5.32.Céc duong dan kiém thir duge sinh ty dong

Hinh 5.33.Két qua thuc hién duong dan kiém thir hién thi trong tép tin dau ra

5.2.5 Két qua ap dung va cai tién cong cu
Thue hién phat trién cong cu dwa vao [3] va [2].
Cong cu [2] ciia Lé Thi Phuong c6 cai tién vé code
Két qua ap dung

Ap dung thanh cong trén Website ciia cong ty FPT.Dic biét ap dung vao giai doan Kiém thir
chap nhén hodc kiém thir hé théng. So sanh sb luong test case giita kiém thir normal va test case sinh
ra, va sb 16i tim dugc Cac report béo co vé giai doan kiém thir chdp nhan, nhan manh kiém thir trong
mo hinh Agile hién nay (Kiém thtr chdp nhan nhu 1 kiém thir hoi quy)
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Cai tién coéng cu : Cai tién cong cu JFLAP tao tép tin dau ra. Code tach riéng cic ham su kién, d6i voi
tung sy kién thi s€ thy hién theo mgt ham riéng Thuc hién céy 16i cho ung dung thi cong cu c6 tim ra
16i.

5.2.6 Y nghia ciia cong cu thue nghiém
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Chuong 6: KET LUAN

Nhu d trinh bay trong Chuong 1, kiém thir tr dong duong nhu trd thanh mot xu hudng tit yéu
trong viéc phat trién phan mém nhanh, mé hinh Agile hay Scrum 1a mot vi du. Chung ta khong thé
pht nhén viée 4p dung kiém thir tur dong 1am cho hiu quéa cong viée cao hon, giam thiéu rai ro trong
sai sot, va giam chi phi.

Kiém thtr ty dong tuong tac giao dién ngudi ding duoc xem nhu mot giai phap rat hitu hidu
khéc voi nhimg kiém thir tu dong thuong sir dung 13 kiém thir hiéu ning, kiém thir bao mat, kiém thir
chiu tai.v.v. Kiém thir tuong tac giao dién nguoi dung s€ cho hi€u qua khac biét khi thyc hién mot
cach ty dong viéc kiém tra tinh ding dén cua chuong trinh so vé6i cac tai liéu thiét ké va cac tai lidu
dic ta ban dau. Khong nhimg thé, kiém thir tw dong tuong tac giao dién nguoi dung con giup kiém thir
nhanh va chuén xac. Luan van nay duoc ap dung va phat trién dua trén dé xuat cua [2] va [3]. Dé xuat
cua [2] va [3] da dua ra dugc cac tinh nang sau: kiém thir ludng giao dién, xac dinh dugc phan tir dinh
danh, xac dinh cac phan tir c6 kiéu name, class , giao dién popup, kiém thir dugc cac loai phan tir Web
nhu Dropdownlist, Checkboxlist, RadioList, V.V.

Tuy nhién, dua vao cong cu [3] va cai tién cua [2] thi viéc kiém thir tw dong con gip nhiéu kho
khan trong khau thiét ké dau vao, tao cac tép tin excel, dic biét ddi voi nhitng nguoi lan dau st dung
s& rat kho va khong tranh khoi sai s6t. Luan vian trinh bay trén ngoai viéc 4p dung thanh cong cai tién
ctia [3] va [2] di cai tién viéc tao tép tin dau vao bang viéc phat trién cong cu JFLAP. Ddi véi [2] tép
tin dau vao dugc tao bang cach thu cong. Poi voi [3], thi cong cu JFLAP di duoc dua vao sir dung,
nhung méi chi dimg tai viéc xuat ra mot tép tin excel chi c6 duy nhat 1 bang, viéc tao thi cong cho
phan tiép theo ciing gap han ché, dé xay ra sai sot.

Phuong phép kiém thir ty dong dwa vao hanh vi twong tac giao dién ing dung Web di trinh bay
6 cac wu diém ndi bat nhu: chi phu thudc vao phan hién thi HTML ma khong phu thudc véo ngén
ngit 1ap trinh Web, kiém thtr dugc cho hau hét cac loai phan tir Web va dé dang tao céc tép tin dau vao
gilp giam chi phi va cong stc thyuc hién. Vi nhitng uu diém trén, phuong phap hta hen sém duoc ap
dung rong rai trong thuc té, tré thanh mot cong cu hiru hi€u cho viéc kiém thur cac ung dung Web hién
nay.

Vé thuc nghiém, chiing t6i da 4p dung cong cu kiém thir tw dong twong tic giao dién cac tmg
dung Web cho mot sb hé théng tai FPT Software. Dya vao két qua thyc nghiém, cong cu da cho chiing
ta thdy dugc tinh kha dung ciing nhu kha ning tao nhitng duong dan kiém thir bao phu dugce hau hét
cac truong hop c6 thé xay ra trong hé thong.

Trong tuong lai, chiing t6i s& 4p dung cong cu cho cac hé théng phirc tap hon nhim chimg minh
tinh hiéu qua cua phuong phap. Pong thoi, chiing t6i s& khic phuc va cai tién cong cu dé co thé kiém
thir tr dong trén cac trinh duyét coé version cao hon. Cai thién cong cu JFLAP dé tich hop vai cong cu
ATWA dé c6 thé doc ludn tir md hinh ma khong can phai thong qua tép tin excel tién téi mot cong cu
mang y nghia tu dong mot cach hoan toan.
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